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Chapter 5 — Reinforced Concrete
Section 5-4 — Concrete Design Program (CONC)
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Concrete Design Program
Instructions for Users

Introduction

This program is available as “CONC" on the Bridge Menu. This program will design or check
reinforced concrete (RC), or Fully Prestressed Concrete (FP), or Partially Prestresed Concrete (PF)
sections using the “Bridge Design Specifications” of the California Department of Transportation,
hereafter referred to as the Code. The cross section may have a rectangular or flanged shape. Upto
eight layers of reinforcing steel may be inputand will be in either tension or compression depending
on the applied loads. The bars may be input as single bars or bundled two vertically or two
horizontally. The program determines the area of tension steel required o resist applied dead load
and live load momenits.

The program uses the STRENGTH DESIGN METHOD (Load Factor Design) based on the
assumpbions given in article 8.16 of the code, and on the satisfaction of the applicable conditions of
equilibrium of internal stresses and compatibility of strains. At the factored level the program
considers the standard H5-20 (H-FAC) and CALTRANS Permit (P-FAC) truck loadings as de-
scribed in article 3.22 of the code.

The program has an option to consider loads at the service level to satisfy the serviceability
requirements (Code B.16.8) for fatigue (F-5ER) and crack control {C-SER). For investigation of
stresses at the service level, the straight-line theory of stress and strain is used with the assumptions
as outlined in article 8.15.3 of the Code.

Input parameters include general control data, material properties, structure dimensions, rebar
layout and load data. The programuses panel input (4 panels) and, where practical, parameters are
defaulted to commonly used values. The program also has an XEDIT mode which allows the user
to by-pass the panels and directly edit the input data file.

The program calculates the area of steel required for fatigue, crack control, factored moment (Mu),
1.2 times the cracking moment, .75 times the balanced steel ratio and prints the controlling load type.
To facilitate bar cutoff calculations, the program prints the moment capacity (design moment
strength) based on 100%, 80%, 60, 40%, 20% and 0% of the area of main steel required for the
controlling load type.

A table of final results containing the area of steel required for different bar sizes isalso printed. The
table indicates the controlling load type, maximum service stress, allowable service stress, fatigue
stress range, allowable fatigue stress range, effective depth, area of steel, and rebar spacing. The
program checks the bar spacing based on the code (§.21.1} and CALTRANS preferred bar spacing.

Concrate Design Program Page 541
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Input Panels
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GENERAL DATA

TITLE:

{RZ} REINFORCED COWCRETE
[{FP} PAETIALLY PREETRESSED
{FP] FOLLY PRESTRESSED

TYFE QF STRUCTURE [RCF/PPIFR)
THEE OF AMALNETS [FESIGE OR CHECE)
SUZIDEN PATIGUEY (TEEM )
CARSIDER SERVICE - CRACK CONTRCLE (Y ES /0]
CULTIHATE CCMERETE COMPEESSIVE STRESE TPl
ULTIHATE COMCRETE COMFRESSIVE STRAIN [ Ed]
TOURG-8 MODULUS FOR STEEL RESARS [ES]
YIELD STRESS FOR STEEL REBARS {F&]
ULTIMAYE ETREES FOR FRESTRESZ STEEL. [270/250) (FP)
LOW-LAX FRESTAESS ETEELT VYESRo)
ENVIRSMMENTAL FACTOR FOR CRACK OOMTROL (4]

IHSIN
ESE
ksl

Fage 5-4.2

STRUCTURE DATA

TOTAL DEFTH *

TOF FLAIGE EFFESTIVE WIDTH {Cok®) v
TOF FLAKRGE EFFECTIVE WIDTH (TEN -
TEF FLANGE THICKMEES &
WIDTH OF WEB =

BOTTOM FLAMGE EFFECTIVE WIDTH (COMP)
BCTTOM FLANGE EFFECTIVE WIDTH (TEM)
BETTCY FLANGE THICEMESE

ROTES

1. FOR RECTANGULAR SERPED BEAME EMTER TOTAL DEFTH AND KIDTH OF WER DHNLY.
Z. FOR -~T+ EBEAME ENTER TOTAL DEPTH, WIDTH OF WEB AND TOF OR DOTTOM FLAMGE

DATA CHLLY .
3. FOR FLAMGED BEMMS THE TEMSION FLANGE WIDTH DEFAULTS TO THE SOMPRESSION
FLANGE WIDTE,

Caoncrele Design Program
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,-"" STEZL DATA
AEBAR, REZAR TOTRL  BAR COVER EmDLE BTN
LOC LAYER ESaR3  2IZE [IN] PATTERK AVELE

TOTAL AREA OF PRESTRESS ETEEL (AP) = 52 N

DISTAKCE FROM BOTTOM OF SECTION TO C.C. OF PRESTRESS STEEL (DPE) = _  IN

BORDLE PATTERN:

1 i BAF

4 BARE VERTICAL

i BARS EIRIZONHTAL

SERVICE LOAD DATA (EIX-FT]

LoAD TITLE =

TOTAL A MTH HAX, OTHER EECTHNOARY
DEAD LOAD H-LOAD H-LOkD F-Loan LoaD HCWENT
MCMERT
AN IAL
LA
FROTORS i
=TRENGTH REDUCTION FACTOR [FEI} =

FINAL FRESTRESS FORCE AFTER ALL LOSSES [EF] RIFS

HOTES
1. ¥EGATIVE [-] HOMENT CADSES TENSIONW AT TOF OF SECTION.

2. POSITIVE {+] MOIMENT CAIUSES TERIICH AT BOTTOM COF SECTICH
1. HMINTMUM BOMENT IS USZD FIR FATIGUE BMALYBIS.

Faga 5-4.3
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General Description

-gg Effactive width :
5| Tansion — compression I Top othar bars
s
E — W L] Ll L] L] L] L] L] L] / Tﬂp ﬂﬂ nﬂa
& ! thicknass
L t

~— Top main bars

§1 = ~=— Weab width

L= Bottom main bars

T " @ i‘
| 1
{%i j__l. [ ] [ ] [ ] [ ] L ] [ ] W w ;T‘Dmslawi
3
5 Effective width Bottom Other
P Tansion — comprassion bars

input Panel Instructions

General Data Panel!

Title
Enter a maximum of 40 alphanumeric characters to identify your problem.

Type Of Structure

Reinforced Concrete (RC)
Strength design method and serviceability criteria as outlined in the code.

Fully Prestressed (FP)

Current Caltrans design specifications require zero tension in the concrete under full
dead load, but allow some tension (€& x '-."E]' under full service load. The section is skll
considered uncracked and 15 designed using gross section properties and traditional
equations of machanics.

-oncrele Design Frogram
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Partially Prastressed (PP

The trend in current design practice is to partially prestress structures by combining
fully stressed tendons with mild steel reinforcement, allow 4 JE. tension in the
concrete under full dead load, and allow the section to crack under full service load and
satisfy ultimate strength and serviceability criteria. Partially prestressed members are
designed using the same crack width and mild steel fatigue limitations as reinforced
concrete. Maximum service stress in the prestress steel, after losses, is kmited to BO% of
yield stress. For low lax and normal, 7-strand prestressing strand, the yield stress is
equal to 90% and 85% of the ultimate stress, respectively.

The allowable range between maximum and minimum tensile stress in the Pprestress
steel caused by live load plus impact at service load, after losses, shall not exceed 22 ksi.

For more detailed information on the design of partial prestressed structures, see A
Design Procedure for Partial Prestressing of Concrete Box-Girder Bridges,” by Steve
McEBride (SASA - 227-8263). .

Type Of Analysis

Enter the type of analysis, DESIGN or CHECK. The defaultis DESIGN, Inboth the DESIGN and
CHECK mode, the program computes the number of MAIN tension bars required. In CHECK
mode, lhEdESig'LerEntemftmnmnberufhmwmsinnbars.ihepmgmmmakesammparisﬂn
to the number of MAIN tension bars computed and prints an applicable ‘0K’ or NG'.

The program prints a table of final results containing a stress analysis for crack control and
fatigue requirements. In the DESIGN mode the stress analysis is based on the area of steel
required for different bar sizes. In the CHECK mode the stress analysis is based on the area
of steel and bar size input,

Consider Fatigue? (Code 8.16.8.3) (YesMNo) :

Enter YES to consider fatigue or NOto neglect it. The program will calculate the stress range
between maximum tension stressand minimum stressin the steel bars closest to the extremse
tension fiber caused by live load plus impact at the service level. An area of steel is
determined so that the stress range isequal te the allowable stress range. The defaultis YES.

Note that fatigue is checked at point of load application. The designer is responsible for
assuring fatigue compliance at other sections throughout the span. Gererally this is at
locations where bars are terminated (cut off).

Consider Crack Control? (Code 8.16.8.4) (Yes/No)

Enter YES to consider crack control or NO to neglect it. At service level, an area of steel is
determined so that the applied stress equals the allowable stress. The allowable stress depends
on the number, size and spacing of the bars, the cover from the extreme tension fiber of the
concrete to the center of the bar located closest to the extreme tension fiber, the area of concrete
in tension having the same centroid as the bar being considered (or the C.C. of a group of bars),
and the acceptable rack width (environmental 7 factor). The default iz YES.

Concrele Design Program Paga 5-4.5
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Ultimate Concrete Compressive Stress
Enter the ultimate concrete compressive strength (kei). The default is value 3.25 ksi.

Ultimate Concrete Compressive Strain
Enter the ultimate concrete compressive strain (in/in). The default value is .003 in/in.

Young's Modulus for Steel Rebars
‘Enter Young's modulus for the steel rebars (ksi). The default value is 29000 ksi,

Yield Strass of Steel Rebar
Enter the yield stress (ksi) of the steel rebar. The default is 60 ksi.

Uitimate Stress for Prestress Steel
Enter the ultimate stress for prestress steel. The default is 270 ksi,

Low Lax Prestress Steel

Enter yes or no. The yield stress ([", ) for low lax strand is calculated as .90 times the ultimate
stress (f', ). Fornormal strand the yield sl:res-s{l"_,} is calculated as 83 times theultimate stress

{fij..}'

Environmental Factor (Code 8.16.8.4) (Z)

Enter the environmental factor Z (k/in). This is the Z factor used in the crack control check.
The default i= 170 k/in.

Structure Data Panel

Total Depth
Enter the total member depth (ft).

Top Flange Effective Width (Comp)
Enter the effective width of the flange when the top goes into compression. (Code 8.10)

Top Flange Effective Width (Ten)
Enter the effective width of the flange when the top goes into tension. {Cede 8.17.2)

Top Flange Thickness
Enter thickness of top flange (in).

Page 5-4.6 Concrete Dasign Program
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Width of Web
Enter width of web (ft.)

Bottom Flange Effective Width (Comp)
Enter the effective width of the flange when bottom goes into compression. (Code 8.10)

Bottom Flange Effective Width (Ten)
Enter the effective width of the flange when the bottom goes into tension. (Code 8.17.2)

Bottom Flange Thickness
Enter the thickness of bottem flange (in).

MNotes:

Since the maximum and minimum applied moments, for the fatigue check, may be opposite
in sign, the effective compression and tension flange width for both the top and the bottom
of the section is required.

By pmidhgtheeﬂecmremmpresﬁunmwmﬂangewidm for both the top and bottom of
the section, the user can design the section for positive moment on one run, then design the
section for negative moment on the next run, without having to change the structure data,

For rectangular beams enter the total depth and width of web only.
For “T-beams’ enter total depth, width of web and top or bottom flange data only.
For flanged beams the tension flange width defaults to the compression flange width.

Rebar Data Pane!

Rebar Location

Enterlocation of the rebar, TOP or BOT. TOP indicates that the rebar cover s measured from the
top of the section. BOT indicates that the rebar cover is measured from the bottom of the saction,

Rebar Layer

Enter the type of rebar layer, MAIN or OTHER. The designer must enter at least one MATN
tension rebar Laver. MAIN indicates the rebar layer that is to be designed or checked. Only one
MAIN rebar layer is allowed at the top and bottom of the section, If the applied moments are
positive the area of stee] for the bottom MAIN rebar laver will be determinged. If the applied
mamenis are negative the area of steel for the top MAIN rebar layer will be determined,

OTHER rebar layers are considered in the design, but their area of steel is held constant.
These bars may be in either compression or tension, depending on their location and the
applied moment. Up to 6 OTHER rebar layers are allowed.

Concrete Oesign Program Page 5-4.7
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Total Bars

Enter total number of bars in the layer. Since the program computes the number of MAIN
tension rebars required, the number of rebars in the MAIN tension layer should be left blank
in DESIGN made. If the number of MAIN barsisentered and they go into compression they
will be considered as compression steel.

In the CHECK mode the designer must enter the number of rebars in the MAIN tension
layer. Always enter the total number of bars in OTHER layers.

Bar Size
Enter the Bar size.

Cover
Enter the distance from the TOT or BOT of the section to the outside of the rebar (in).

Bundle Pattern

Enter a ‘1" for single bars. Enter ‘2V" for two bars bundled in a vertical pattern. Enter 2H'
for two bars bundled in a horizontal pattern.

Skew Angle

MAIN bars may not be skewed. Only OTHER bars (transverse dack reinforcement) are allowed
to be skewed, The program computes an effective steel area by multiplying the actual area of the
bars by the cosine of the skew angle. Note by providing both the TOP and BOT MAIN steel, the
user can design the section for positive moment on one run, then design the section for negative
moment on the next run, without having to change the rebar data.

Total Area Of Prestressing Steel
Enter the area of prestressing steel (sq in).

Distance From Bottom Of Section To C.G. Of Prestress Steel
Enter the distance from the bottom of section to center of gravity of the prestressing steel (in).

Service Load Data Panel

Load Title
Enter a maximum of 40 alphanumeric characters to describe the load.

Dead Load Moment (DL)

Enter the moment due to dead load (k-fi).

Page 5-4.8 Concrete Design Program
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H-Load Moment (LL+l)
Enter the maximum and minimum moment due to standard HS-20 truck + impact loading (k-f),

P-Load Moment (LL+I)
Enter the maximum moment due to CALTRANS Permit truck + impact loading (k-ft).

For P-Loads on closely spaced girders (PC) used only for superstructures (i.e. box girders),
input the P-Load for the number of lanes loaded.

For widely spaced girders (PW) and substructures (i.e. bent cap), input the P-Load as 1.15
times one lane of ‘P’ load (1.15P) or input 1.15 times one lane of ‘P* load pius one lane of ‘H’
load (1.15P + H), which ever controls.

Other Moment
Enter any other moment you want to consider. (k-ft}

Secondary Moment
Enter prestressing secondary moment. (k-ft)

Axial Loads

Eter the corresponding axial loads for DEAD LOAD, H-LOAD, P-LOAD, and OTHER
AD. (k)

Load Factors

Enter the appropriate load factors for DEAD LOAD, H-LOAD, P-LOAD, and OTHER
LOAD. The default values are 1.30, 2.17, 1.30, and 1.30 respectively.

Strength Reduction Factor

Enter strength reduction factor for bending. Default is .90 for reinforced concrete (RC), and
.95 for fully prestressed (FP} and partially prestressed (FF) members.

Final Prestress Force After All Losses
Enter the final prestress force after all losses in kips.

Notes

Negative (-) moment causes tension in the top, therefore there must be a MAIN rebar layer
at the top of the section.

Positive (+) moment causes tension in the bottom, therefore there must be 2 MAIN rebar
layer at the bottom of the section.

Minimum moment is used for the fatigue analysis.

Concrete Design Program Page 5-4.8
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Example Problem 1

Box Girder Design

Determine the amount of tension reinforcement required in a box girder for maximum positive
moment considering fatigue and crack control criteria.

Service Load Data
Dead Load | H-Load | P-Load
(L) (LL<I) (LL+I)
Max moment 4270 2447 4693
Min moment =326

1/2 = Typical Section

’ = Symmetrical about €
. Barriar nol shown = ‘\_
L _.____/"' wl |
?— L
~ | 7
4 fillats > !
S 10 Y B
2| !
I u |
w0
1
1
31" o3 I 78" 4'.9°
17'-9"

Fage 5-4.70 Concrele Design Program
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LR R R R R R N R

TOUR COWC FILEWAME IS: BONGIR

L e R R RE R

EOX GIFDER DEoIgH VERSYCH X DE.01.R7
RC DESTEH YES YES
.38 G.0p3 28000 L ) 270 YES 170
E.EQ
I5. 50 33,52 H.2E .00 24.83 2263 E.63
1
poT HATH -+ i 2. 0E i 9. 00
0.0g B.00
MAY FOSITIVE MOMEMT
2370 2447 -336& EES) i o
[¥] L] o e a il
1.30 2.47 1.50 1.00 1. 00 T

Fage 54,11
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TITLE Do GIRDER DESIGH 14:37:87 DILTESPD PBAgE 1

(AR RS R E R EEERE R R SR R R R R R R R R R R R R R R R R R R R N R Y N A R S R R R R EEEEEEEEETT

" o i 4
. COMIREETE DEEION FROCHRAM L
. {EC) HEINFCRCED COCHNTRETE L
o {PF) FARTIALLY FREZTRESSED g .
% LFE FULLY PRESTREZSID .
" CALIFURNIA DEPARTHENT OF TRANEPORTATION &
¢ VERSION a6, 01 BT =

FREFTFISAS IR RO SRR ER R PR sddddddddndrainddn s e dneErERdRdaadsadnndnin

FREEEE AR A ETEE W

* GEKERAL DATA *

LA R ERREEREREAREEREEEEREREREEEELE LR RS R L L R R R R R R R R RS SRR E R SR RS EEEEIE Y

TYFE OF STREUCTURE 'REINFORCED COMCRETE! = AC
TYPE OF AMALYEIES = DESIGN

COMSIDER TATIGUET . ¥ES '
COKEIDER SERVICE - CRACE DONTROLY ] YE=

TLTIHATE OOMNCRETE COMFPRESSIVE BTRESE (PC) = 3.25 E5I

TLTIMATE CONCRETE COMFRESSIVE STRAIM (B0} = 0,003 TM/IN

TOMD:ES HODULUS FOR CONCRETE (B =  3345. EST

YOIRIGE MODOLOE FOR ETEEL REDMRS (BE} = 29004. ZEI

YIELD ETREEE FOE ETEEL REEAES (F5} ® &0 0 EFI

YOUMGE MODULOS FOR FRESTRESS STEEL [EF) a 2B00D. ESI

OLTIMATE ETREES FOR FRESTRESE STEEL [FE] = 270,08 X531

LOoW-LAY FRESTRESS STEEL - ¥EE

HODULKR RATIO HILD FTEEL {ES/EC) THE) = .82

HODULAR RATIO FRESTRESS ETEEL [ERJEC] (NP} = B.E3

ENVIROMHFMTAL FACTOR (2] = 17T9.0 E/FIM

IEEE R EERER RS R R R R R}

* STRUCTURE DATA *

IR TRE TR A AT AEEA AT FANAEAEERFEAPERAEA AR A s BB Fa i m

TOTAL DEFTH B L.50 FT
TOFP FLANGE WIDTH [COMF] = L.%0 FT
TOF FLAMGE WIDTH (T=H) = 33.52 FT
TOP FLANGE THICKRESS = B.25% IN
HITTH OF WED - 3.00 FT
DOTTCOM FLARGE WILTH [(SOMP] = 24.83 FT
BOTTOM FLARGE WIDTH [TEH) v 22,68} FT
BOTTOM FLARGE THICKNEEES L] .83 IK

Fage 5-4.1
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B3s36/91 BAOE 2

=
il
un
X ]

TITLE 20X QIRDER DESIGH 14

LR E R R R R R NN

* STEEL DATH *

li--l--rIlrI-'r-llllllIl-lIIIIll!-Ili-Ir-i-i'r-'-"||lll|i-l-li-rri-i--"-'-r|i-.--r-a-p-|--I|l|-+-i

REBAR FREDAR TOTAL  BAR SOVER BNDLE SEEW EFFECTIVE

LoC [ATER BaRs AILE [ IHCH) FATTERN DEGREES AAER
507 MAIN 1] 10 .06 1 2.0 b.p2
TOTAL AREA OF FREZTRESS STEEL [AP) = B.00 838G IM

DIST. FROM EECTION BOTTOM TO C.C. OF PRESTRESS STEEL [OP} = 2.03 IN

EEFAEerrwr RN FR R AR A e

* LOAD DATA {EIP=FT)

..“"+fllllllll--rrrrr--p||.|§+i-1----|||'|i'.i-rrjaq|p||..‘-|-||||++ii.

LOAL TITLE = MAX BOSITIVE MOMENT

ToThL CTHEE SETOHDARY
DEAD LOAL H=MAX A-HIN F=3A% HOWENT MOMENT
e P CEL+I} [LL+I] WLL+T} [D-308] § I=Hoad]
HoEET 270 FET =336, 4633, 0. 0.
AXTAL 0. <8 =] . L.
LoAD
FACTORS 1. 38 217 .30 1.0d 1.04

ETREMGTH RECUCTION FRCTOR (PHI) & O.50

FIMAL FRESTRESS FORCE AFTER ALL LOSEES [BF] = 0.00 KIRS

LE LSRR RS L ER RS RE]

* DESIGH LoaD® v

ii"ll"'l1'11llll"'r‘llllFlll1i+++il11-l|1p1||l|---lll1i&+'['+-'1'1p||i

HAX HIN B bR
H=5ER H-SER H-Fro P-Fac
HOMENT §717. EETE T 13652,
AAIAL a . G- B.

LOAD DOMEINATIONS

{DL] = [H-MAX) & [D-MOM) + (S5-EON

HaiX H-SER =
¥iK H=SER = [DL) = [H-MIH) + [E-MOM)
BAN H-FAC = 1.30 X (DL} + 2,17 % (H-MRX) « 1.00 X [O-M0) = 1.00 X [s5-mMaM
MAX P=FAC = 1.30 X (DL} = 1.30 X (P-MHAE) « 1.00 X [o-8000) « 1.00 ¥ [=-mood)
e —— — — — — —

Concrete Dasign Program
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TITLE BOK GIRDER DEFIGH l4:37;54 QIFI6793 PAMOE 3
(A S E R R R R R R R RS R R R RN Y -

* INTERMEDIATE REEULTE =

LU LA A A R Rl A LA R L LR A RN A LEL LRI LR R AR N R S Y S E R E S L]

MATM ETEEL ARER BAEED O FOLLOWING LOAD TYFEX:

5-AL = BERVICE STRESS IN WILD STEEL [AS] [MAX H-SER]
{CRACK COMTROL) I
F-A5E w FATIOUE STRESE IN MILD STEEL (AS) [MAY & MIN H=-SER]
HA-FAC = H-FACTORED MWOMENRT
P-FAC = P-FACTCRED MOMENT

KINl = MINIMIM REINFORCENEIT (§.17.1.11
BASED 0N 1.2 X THE CRACKING MOMEMT
HINI = WAIVER OF HININUM REINFORCEMEMT [B.17.1.2)
BARED ON ETEEL AREA OME THIRD GREATER THAN REQUIRED BY AMALYSIS
HAX = MAXTMUM REINFORCEMENT [B.16.3.1)
BASID 0¥ .75 X EALMICTD STELL RATIOD.

EFFECTIVE DEPTS = 63,22 IW

YHA & DIETANCE FROH EXTREME COMPRESSTVE FIBER TO KEUTRAL AXIS,

AR TYFE BAR APPLIED MAIN STEEL HATE
BIZE LOAT EPASING THA HOMENT REQUIRED BAES
[IH] {IN] 1E-FT ey I RES

10 E=RE B.58 7.53 5717. 40.23 32
L F=hd 3,87 .35 28
i1 H=FAZ B.080 2.3) 108&7 iz, 7 31
L0 P=FhS §.32 2.540 11652 . 41,86 3

« 18 HIK] L9.03 1.07 528 I17.79 iE
16 HINZ F.13 3,33 15445, tg g5 dd
10 MAE 2.2% B.0% 40253 LEB.E4 1189

LE L LR m:mn:‘ (R R R R L R R R R R S F E R R R R

i B-FRC B.32 z.E50 116531, 41.66 11

ULTIHATE MOMEST CAPACTTY

TOTAL TOTAL OTHER MRIH LT GLT
CoMP TE TEY TEM TEMDR HSKEHT
APREA RAEAR ARLER RAEA STREFE® CAPACITY A
(50 TH] 152 IM) (=0 ) 150 IH} BRI | E=FT) {IM)
oD 41.51 0.00 i1.51 .0 11731, 2.581
0. 00 33 .51 1.08 331.53 B0 w403, 2.0
0. 0BG 25.158 d.408 2E.15 .0 TORL. 1.51
0. 00 16 _TE .00 LE.TE 0.4 ETET. 1.0%
040 2.8 Q.03 238 0.4 2377, 4.56

Fage 5-4.14 Concrete Design Frogram
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TITLE 30X GIRCER DESIGH 14:37:87 0326753 PARGE 4

LR L L R A e T T R A LR L]

' EECTION FROPERTIES AND COMERETE STRESSES *

---'ll"l"'-"""'1'""F"'ll1i‘i"‘-""l‘F'llrllli-‘l+++-r+i--la...'---iq.-.-......---

[AFTER ALL LOSEES)

SECTICH PROFPERTES

HAIM STEEL AREA = al.81 TH+v2

MECAACEED TRACKED
GRCES TRANSFORMED TRAMSFORMED
ARER A e il i 49.7 2.0 IT.4
IMERTIA (FT*"4d] £2231.% 264 .5 =T.9
oS LI 6.8 28.1 2.8
YHA LX) 26 .8 8.2 %.E
CCRCRETE ETRESSES (PSI)
ECHACKED RCRACEED TRACFED
OHOES TRANEPORMED TAAHEFORMED

i—— STRESSEY =——; 1—— STRESEES =i :—— STRESSES =
LoAD TYPE o BTG TOF BOTTOM TOF BOTTOM
KIN H-5ER 2Tk, 403, -2&d . 354, =386, a.
MAX H-S5ER =45C, GHEG. =447 . &02. =558, a.
CORCRETE MODTULUS CF RUPTURE (7.5 X BQRT PC} w  £2B. PEI

HOTES:
You w DISTANCE FRoM EXTRESE COMPRESSION FIDER TO CENTER OF GRAVITY
T¥A & OISTANCE FROM EXTREME COMPRESSION FIEER TO MUSTRAL ANIS.
{+] = TEMIION
] =) = QUMPRESSIOH
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FTITLE BOXW GIECER DESICH 1437152 Q3/26/93 PAGE &

L e T T Rl LR LT

* FIKAL RESOLTS - DESIGHN *

e R L e S et R R L e L L E L L T T rm——

(ARES OF STLEL REQUIRED POR DIFFERENT BAR SIZES)

I—EERV IC B g P R T G E e

RAR LORD HAEY, ALLOW STREES  ALLOW EFF BAR REQ TOTAL SFACE
SIZE CONT ETRESS $TAESS RANGE FRANCE [CEPTE S5PACE  STEEL BARS CODE
(REI] {ERT} (ESI] (EST! {IH} (IN} (50 Il ReEQ

18 E-AE ZE.EY 0 J4.00 2.3T 15,01 BR.ED 1E.35  S6.61 15 3 I
14 E-ke  2T.E6 ZB.12 11.35 IR.1E E3.08 12,66 4B 48 33

11 B-as .78 11.35 12,71 17.44 £1.43 §.BE 43,18 2B

19 P-FaCc 32.01 43.86 13.22 17.2D0 &3._22 S.22 11.86¢& 32

8 P-PAC 3L.F0  J6.00 13.17 17.ZF 63.31  B.50 4L 60 42

B F=FAT J1.%6 3E.00 13.19 17.21 £3.37 5,13 41.85 =3

T P=FAD J1.83 3600 13,14 17.23 344 3.87 41.81 To 3

& F-FAS 31.55 .80 13,18 17.21 43.84 a.84 £1.47 5 1

SPALCE CODES:

1 = BAE SPACING LESS THAN THE AMSHTO MINIMNM, (8.71)

Z = BAR SPACING LESS THAN THE DRETERRED CALTHANS MINTHM. \BR. DES. DET.)
I w BAR EPACIHG MIRE THAN THE AASHTD MANTMIB (18°]. VB 20)
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Example Problem 2
Bent Cap Design

Determine the amount of tension reinforcement required in a bent cap for maximum negative
moment considering fatigue and crack control criteria.

Service Load Data
Dread Load H - Load P - Load
(DL) {(LL+I (LL4I)
Max moment | - 2146 ' 706 -2155
Min moment ]
X - :
- L3

[— 7 #G Other bars
(transverse deck sleal)

— #11 Main Bars

51

G &fa®

11

Cap-Section

Coala: 1"'= 2

Concrele Design Program
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[EEE R E RN E R E R R R R R R A N N R R R N R

YOUR COMC FILENAME IS:1 EENTCAP

rdddddrdrisdinddrisddrddrdtridrnns

CAT DESICH WITH TRANEVERSE CECT STEIL VERSIOK 2 C6.01.87
AT DESIGEX YEE TES
| 3.25 0.e03 23000 &O 270 YES by ful
5.50
1190 6 .00 5.25 £.00 11.64 &.00 .63
3
TP EAIN d 11 a.-13 Q.00
TOP OTHER T B .00 1 G. 00
f.00 a.400

MANTINMG MEGATIVE HOMINT

-214% -Tlk -] -2158% [
b <] v a 1 C
1.39 .17 1.30 1.00 1.00 G.90

Fage 5-4.18 Concrete Design Program






